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(54) TIMEPIECE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the life termination display of a battery 
without additional means, make easy to manufacture, and enable the display to be 
reset to the normal display mode when the charge characteristic is resumed even 
in the case when the display of life termination is made at a time. 
SOLUTION: This timepiece is provided with a battery 1 0, a motor 1 1 driving 
indicators 13, 14, 15, a motor 12 driving a day display pannel 16 and a 
microprocessor 22 adapted for timepieces. When an electric circuit 23 measures 
service life of the battery 10, the microprocessor 22 drives the motor 12 for shifting 
the pannel 1 6 from the normal position, and then the life termination display of a 
battery marked with a supplementary display symbol is made on the window 1 7 of 
the timepiece, e.g. on the day part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dial face of at least one circulation period driven by the exclusive motor, It has the 
electrical circuit which controls a motion of all the functions of a clock, especially the dial face of said 
circulation period. This electrical circuit The clock which operates with a power source equipped with 
the comparator which senses at least one predetermined level of the charge formed of the electrical 
potential difference or internal resistance of an electrical potential difference or at least one reference 
value of internal resistance, and said power source, When the indication by the dial face of forward 
always occupies the 1st location and charge level fewer than charge of said predetermined level has 
been sensed especially in an analog type wrist watch, the indication by the dial face The clock 
characterized by said electrical circuit moving the dial face of a circulation period so that the 2nd 
location which shifted from said 1st fixed location may be occupied. 

[Claim 2] The clock according to claim 1 characterized by the variation rate to said 2nd location to said 
1 st location being fixed. 

[Claim 3] The clock according to claim 1 characterized by the indication by the dial face when occupying 
said 2nd location being a thing accompanied by the emblem which is a supplementary display. 
[Claim 4] The clock according to claim 1 by which the variation rate to said 2nd location to said 1st 
location is characterized by increasing continuously by descent of the electrical potential difference of a 
power source, or the increment in internal resistance. 

[Claim 5] The clock according to claim 4 characterized by performing the variation rate to said 2nd 
location for each [ corresponding to the electrical potential difference of a power source, or the 
predetermined threshold of internal resistance ] phase of every. 

[Claim 6] The clock according to claim 4 characterized by performing the variation rate to said 2nd 
location for each [ corresponding to the indication from which the dial face automatically displayed 
within the predetermined time limit differs ] phase of every after sensing charge of said predetermined 
level. 

[Claim 7] The variation rate of each phase is a clock according to claim 5 or 6 characterized by 
supporting a different emblem which is a supplementary display. 

[Claim 8] The emblem which is said supplementary display is a clock according to claim 7 which is the 
location which related to the indication of the dial face of a circulation period, and shifted to indication, 
and is characterized by being prepared in the hand of cut of a dial face at the dial face. 
[Claim 9] It is the clock according to claim 1 which the variation rate of the display of the indication by 
the dial face is carried out when an electrical circuit controls a motion of the dial face of a circulation 
period reversibly and charge level fewer than charge of said predetermined level has been sensed, and is 
characterized by the display of indication returning to normal when returning from charge of said 
predetermined level to many charge level has been sensed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a clock, especially the analog mold wrist watch which 
moves according to a power source. 

[0002] The dial face of at least one circulation period which will be driven by the exclusive motor if it 
says in detail, It has the electrical circuit which controls a motion of all the functions of a clock, 
especially the dial face of said circulation period. The electrical circuit It is related with the clock which 
operates with a power source equipped with the comparator constituted so that at least one 
predetermined level of the charge formed of the electrical potential difference or internal resistance of 
an electrical potential difference or at least one reference value of internal resistance, and said power 
source may be sensed, especially an analog type wrist watch. 
[0003] 

[Description of the Prior Art] Various kinds of things of the clock of an analog display equipped with a 
means to sense the terminal of the life of a dc-battery, or a liquid crystal type digital readout are well- 
known. If the electrical potential difference or internal resistance of a dc-battery is measured and the 
critical level is sensed, an emblem will be expressed as the clock of a digital readout. 

[0004] If a dc-battery approaches the terminal of a life, the electrical potential difference falls, and since 
internal resistance increases, if transition of the numeric value which exceeds it in a predetermined 
threshold is measured, it can sense approach of the terminal of a life. 

[0005] By the clock of an analog display, there are other means which carry out the alarm of the 
approach of the terminal of the life of a dc-battery to the owner of a clock. The one means was 
indicated by the specification of the Switzerland country patent No. 616,046 of Citizen Watch Co., Ltd., 
and is equipped with the electrical circuit which produces agitation or an irregular oscillation for 4 
seconds every 4 seconds. 

[0006] According to said patent specification, with a means of the complicated electrical and electric 
equipment and a complicated machine to have an emblem, an emblem will appear on the date indicator 
panel, if the edge of a needle adheres, it can see through the date aperture prepared in the clock front 
face and the terminal of the life of a dc-battery draws near. 

[0007] Said patent specification has proposed that the terminal of a life is shown by the disk prepared in 
the upper part of the aperture on the front face of a clock prepared specially [ for this reason ]. The 
variation rate of this disk is carried out with the kinematic chain of an analog display, and it must change 
the polarity in the condition that the motor stood it still, during the display of the terminal of the life of a 
dc-battery. 

[0008] Other means to attain the same purpose are insertion sequence rays. France SOSHIETE The 
Europe patent public presentation 0th of ANONIMU 621 It is indicated by the specification of No. 519. 
The supplementary location of a cyclic display is displayed by another motor. Before the terminal of the 
life of a dc-battery, when escaping from this condition and returning, it is necessary to make a 
supplementary location not visible by this approach. Moreover, it is necessary to ensure the display of 
the supplementary location instead of the normal position at the terminal of the life of a dc-battery. 
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[0009] Another means to the pan which attains the above-mentioned purpose is especially indicated by 

the Switzerland country patent No. 616,296, No. 616,046, and the No. 684,623 specification. 

[0010] 

[Problem(s) to be Solved by the Invention] All the above things have one of the following faults at least. 
The supplementary means which shows the progress of the terminal of the life of a dc-battery is too 
complicated. The auxiliary aperture on the front face of a clock lacks traditional esthetic sense. The 
application is limited in that by which the display is combined with the main kinematic chains of a direct 
clock. 

[0011] Furthermore, a supplementary tooth space is needed between a clock front face and an indicator 
panel, it becomes thick, and a form becomes complicated. 

[0012] A certain thing is not reversibility. The life terminal display of a dc-battery cannot be erased 
once it comes out. Although the dc-battery put to the cold reaches the threshold of predetermined level 
momentarily and this may be sensed, a dc-battery recovers a charge property with atmospheric 
temperature. Therefore, it is necessary to erase the life terminal display of the dc-battery which 
appears momentarily. 

[0013] In a certain thing, correction is difficult. It is because it is dependent on the parameter of 
functional structure which cannot correct a uptime before exchange of a dc-battery. That is, the 
increase of the average life time of a dc-battery and the advanced technique of cutting down the 
consumption of a movement are not incorporated. 

[0014] Too much location change of a mobile is being used for other things at the sacrifice of the 
information told by the mobile. For example, the display of the date is lost and only the life terminal 
display of a dc-battery is performed. Although the thing of further others gives a life terminal indication 
of a dc-battery using a means to consume power, now, it will accelerate the life terminal of a dc-battery 
on the contrary. 

[0015] Finally, it is the special form which uses the 2nd needle, and it is not usually suitable for the 
clock for women. 

[0016] The purpose of this invention is canceling the fault of the conventional technique like the above, 
and being able to perform the terminal display of the life of the urgent dc-battery without a 
supplementary means, and offering a clock with easy manufacture. 
[0017] 

[Means for Solving the Problem] When, as for the clock by this invention for solving the technical 
problem of the above clocks, the indication by the dial face of forward always occupies the 1st location 
and charge level fewer than charge of predetermined level has been sensed, indication by the dial face is 
characterized by an electrical circuit moving the dial face of a circulation period so that the 2nd location 
which shifted from said 1st fixed location may be occupied. 

[0018] According to a certain example, the variation rate to said 2nd location to said 1st location is fixed. 
[0019] According to the modification, the indication by the dial face when occupying said 2nd location is 
accompanied by the emblem which is a supplementary display. 

[0020] According to another example, the variation rate to said 2nd location to said 1st location is 
continuous, and increases by descent of the electrical potential difference of a power source, or the 
increment in internal resistance. 

[0021] According to a certain advantageous example, the variation rate to said 2nd location is especially 
performed for each [ corresponding to the electrical potential difference of a power source, or the 
predetermined threshold of internal resistance ] phase of every. 

[0022] Especially, according to a certain advantageous example, after sensing charge of said 
predetermined level, the variation rate to said 2nd location is performed for each [ corresponding to 
different indication by the dial face automatically displayed within the predetermined time limit ] phase 
of every. 

[0023] In these examples, the variation rate of each phase supports a different emblem which is a 
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supplementary display, and the emblem which is said supplementary display is following the indication by 
the dial face of a circulation period, and is prepared in the location shifted to indication in the hand of 
cut of a dial face at the dial face. 

[0024] When according to the desirable example an electrical circuit controls a motion of the dial face of 
a circulation period reversibly and charge level fewer than charge of said predetermined level has been 
sensed, the variation rate of the display of the indication by the dial face is carried out, and when 
returning from charge of said predetermined level to many charge level has been sensed, the display of 
indication returns to normal. 

[0025] I think that the essence of this invention becomes clearer by explanation of a desirable example 
based on an accompanying drawing. In addition, it does not pass over an example to mere instantiation, 
and it does not limit this invention. 
[0026] 

[Example] As shown in drawing 1 , the clock of this invention is equipped with the power source of the 
dc-battery 10 for electrical circuits, and, as for a motor 11, a motor 12 moves the date indicator panel 
16 for a hour hand 13, the minute hand 14, and the second hand 15 through an electrical circuit again, 
respectively. 

[0027] The figure for the date display of 1 to 31 is arranged, a figure on the day follows the aperture 17 
on the front face 18 of a clock, and the date indicator panel 16 is displayed, for example on the 
perimeter of said needle and disk of the same axle. 

[0028] Dashed lines 19 and 20 show the connection between a motor 1 1 and said needle, and 
connection between a motor 12 and said date indicator panel 16. 

[0029] It is in the center of an aperture completely, the dc-battery 10 is charged as following, and the 
date displayed on an aperture 17 and this drawing will show on the 15th that the clock is functioning 
normally. 

[0030] It connected with the clock mold microprocessor 22 which mainly controls directly motors 1 1 and 
12 and the armature-voltage control circuit 23 of a dc-battery 10, and the electrical circuit is equipped 
with the Quartz oscillator 21. 

[0031] The armature-voltage control circuit 23 is equipped with the special circuit 25 which is indicated 
by the specification of the Switzerland country patent No. 651,999 which memorizes a comparator 24, 
for example, a reference voltage threshold, or the threshold of the internal resistance of two resistors 
26 and 27 called a resistance divider and a resistance bridge, respectively, the British patent No. 
2,1 1 1,223, or the Switzerland country patent No. 672,391. 

[0032] Two resistors 26 and 27 are connected to the input section 29 of plus of a comparator 24 by the 
common terminal 28, and other terminals of a resistor 26 are connected to the terminal of plus of a dc- 
battery 10. 

[0033] The input section 30 of minus of a comparator 24 is specially connected to a circuit 25, and the 
circuit 25 is specially connected to Ground T by other terminals. 

[0034] The output section 31 of a comparator 24 is connected to the microprocessor 22. 
[0035] In this example, a cyclic parameter is the date. It may be changed to other cyclic parameters like 
a week, the moon, or a year. The indicator panel of this cyclic parameter is driven by another motor with 
a kinematic chain. 

[0036] + Information changes continuously by the motor to which power is supplied by the numeric value 
of N or -N pace. As for this numeric value, it is good that it is between 10 and 100. 
[0037] The armature-voltage control circuit 23 senses the electrical potential difference U of a dc- 
battery 10, or its internal resistance Ri, and compares it with the predetermined threshold. If the actual 
value of an electrical potential difference U or its internal resistance Ri reaches each threshold, the 
armature-voltage control circuit 23 will control a motor 12 by the numeric value of impulse +M which is 
different from delivery, normal-values +N, or -N in a microprocessor 22 in suitable information, or -M. 
[0038] If N is equal to 100 impulses and n's is equal to ten impulses with sufficient convenience, it is 
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actually M, for example. N-n It is equal. 

[0039] Consequently, although it sees completely in the center of an aperture 1 7, if the life of a dc~ 
battery 10 comes to a terminal, the extra information which tells it will displace the information (this 
example date) displayed to the normal position, and it will be displayed. 

[0040] It is good for the emblem which is a special supplementary display to show so that the pocket 
person of a clock may tend to notice the information on this variation rate if needed. 
[0041] If the date indicator panel 16 which is said cyclic parameter moves in proportion to the number- 
of-steps value which progresses by the feed impulse by the motor 1 2 or the microprocessor 22, the 
screen corresponds to the rate of n/N of the whole surface of an aperture. 

[0042] N= 100 and n= 10 ****** — when it displaces, the effective area of the date which the effective 
area of the emblem which is the supplementary display which carries out the alarm of the terminal of 
the life of a dc-battery 10 is 10%, and is a cyclic parameter is 90%, and the latter is sufficient magnitude 
to read. 

[0043] As shown in drawing 2 , always [ forward ] 15 days are made a date 40, and the enlarged display 
is carried out to the aperture 17 in this example. Drawing 3 shows that the dc-battery 10 approached 
the terminal of a life. A date 40 is shown in the upper part and the striping 41 hidden is shown by always 
[ forward ] under a date 40. 

[0044] In this example, the motion of the date indicator panel 1 6 supports the pace of N-n, and pace 
numeric-value-n supports this variation rate. 

[0045] In this example, the visualization which shows that the dc-battery 10 approached the terminal of 
a life is two marks complemented mutually, and is told to the user of a clock. One is modification of the 
date which is the main mark, and others are the marks of striping 41 or others. 

[0046] Drawing 4 is the electrical potential difference Up of the power source of a clock. Descent or 
internal resistance Ri It is the graph which showed the increment as a function of time amount t. 
[0047] The curve 50 supports that an electrical potential difference changes with time amount. 
Electrical potential difference Up It is fixed in general and is a fixed period Uo like [ for several years ]. 
A value is maintained. A curve 50 descends quickly gradually as a dc-battery 10 approaches the 
terminal of a life, i.e., the last moment of charge. 

[0048] For example, it is spacing **t1 of time amount on this curve. Inner moment tA tB Two thresholds 
UA which reached UB It is displayed. There are some approaches of carrying out the alarm of the 
terminal of the life of a dc-battery 10. The one approach is the 1st threshold UA. If it senses, it will 
display, as shown in drawing 3 . 

[0049] Other approaches are the 1 st threshold UA. It senses, as shown in drawing 3 , it displays, and it 
is a threshold UB further. This alarm will be emphasized if it senses. For example, modification of the 
date is brought forward. 

[0050] The 3rd approach is other thresholds UC and UD. Whenever it senses, modification of the 
emblem which is a supplementary display is brought forward, the 4th approach — one threshold UA the 
moment of corresponding to it if it senses — tA the 1st display of a variation rate — carrying out — 
spacing **t1 of time amount, and ** — t'1 and **t"1 etc. — the next display is issued continuously. 
[0051] It is RiO, as soon as internal resistance Ri is fixed in general and a dc-battery 10 is charged, as 
shown in the curve 51 of drawing 4 . It becomes equal, and it goes up as a dc-battery 10 approaches 
the terminal of a life. 

[0052] In order to sense the terminal of the life of a dc-battery 10, it is the threshold RiA of internal 
resistance. It senses and an alarm is carried out under the date by which the variation rate was carried 
out. Like the above, it is the 2nd threshold RiB. A variation rate will be brought forward if it senses. 
[0053] sensing of these two thresholds — spacing **t2 of time amount make it separate — which 
moment — the display of the date — it is decided whether a variation rate should be brought forward. 
Moreover, the threshold to sense may not be restricted with two but may indicate it continuous by the 
mark with a variation rate. 
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[0054] The modification which displays the terminal of the life of a dc-battery 10 is shown in drawing 5 . 
Drawing 5 shows the date to the interior of an aperture 52. In this example, there is no Monday LUND1 
of a Western language in the center of an aperture 52, and the dot mark 53 is attached to the right end. 
That is, coincidence has the date and a supplementary mark. 

[0055] Drawing 6 shows that the dot mark 53 will be attached to the aperture 17 on date the 15th. The 
two above-mentioned examples as well as drawing 3 always move to the hand of cut of the date 
indicator panel 16. A supplementary mark is interlocked with a dial face, and only when a dial face moves, 
it appears. In always [ forward ], a supplementary mark is hidden on a clock front face, and does not 
appear in an aperture. 

[0056] Drawing 7 (a) - (c) and drawing 7 (d) show continuous changes of the date display and a 
supplementary mark. It is shown that drawing 7 (a) has the date 29 days in the center of an aperture 1 7. 
A dc-battery 10 is charged and the clock is functioning normally. 

[0057] As for drawing 7 (b), the 1st rectangle mark 60 has appeared under it with the date 30 days of 
the next day in the aperture 17. The display of this variation rate is the threshold UA of the electrical 
potential difference of the power source of a dc-battery 10. Or internal resistance RiA Sensing is 
supported. 

[0058] Drawing 7 (c) adjoins the date 13 days to the 1st rectangle mark 60 at an aperture 17 at the 
bottom of it, and the larger 2nd rectangle mark 61 than it is attached. [ next month ] This display is the 
2nd threshold UB of the electrical potential difference of a power source. The 2nd threshold RiB of 
internal resistance It can be made to correspond to sensing. 

[0059] Moreover, spacing **t1 of the date 30th day to time amount Or **t2 You may make it appear on 
the 15th on the 14th of next month corresponding. Drawing 7 (d) adjoins the date 20 days to the 1st 
rectangle mark 60 and the 2nd rectangle mark 61 at an aperture 17 at the bottom of it, and the larger 
3rd rectangle mark 62 than it is attached. [ next month ] 

[0060] This display is good also as a result of sensing of the 3rd threshold of a power source or internal 
resistance, and you may make it appear automatically after spacing of predetermined time amount from 
last time. In this example, it appears automatically seven days after the display of drawing 7 (c). 
[0061] About this new method of presentation and the sensing approach, a modification is possible, each 
example — ******** — an approach is combined specially. 

[0062] As soon as it becomes inadequate to many solution of the conventional technique that one of 
the advantages of this invention is reversible, i.e., the predetermined level of charge, it is the figure of 
the dial face of a circulation period not coming in the center of an aperture, becoming enough, or coming 
in the center. 

[0063] External factors like temperature influence a charge condition. If temperature falls greatly, the 
electrical potential difference of a dc-battery will usually fall, and internal resistance will increase. 
Therefore, a clock is worn in the location where temperature is low, if a dc-battery is close to the 
critical level of charge, the electrical potential difference of a power source or the threshold of internal 
resistance will be sensed at an early stage, and the variation rate of a display will be attracted. 
[0064] If a clock is continued and worn in a hot location, an electrical potential difference will rise again, 
internal resistance will fall, and a threshold will become new. This electrical circuit is constituted so that 
a variation rate and an impulse may be compensated. 

[0065] When the variation rate of a display arises by impulse several correct n, since the number of total 
impulses supplied to a motor 1 1 corresponds with N~n, it needs to supply the impulse of N+n to this 
motor so that the following step may be performed by necessary displacement compensation. 
[0066] 

[Effect of the Invention] The clock by this invention cancels the fault of the conventional technique, and 
can perform the life terminal display of a dc-battery without a supplementary means, and is easy to 
manufacture. If a charge property is recovered even if it indicates by the life terminal temporarily, it will 
return to a normal display. 



-7- 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the desirable example of the clock by this invention. 
[Drawing 2] It is the partial expansion top view showing the date display at the time of a normal function 
of the clock by this invention. 

[Drawing 3] It is the partial expansion top view showing the life terminal display of the dc-battery of the 
clock by this invention. 

[Drawing 4] It is the graph which shows descent of an electrical potential difference, or the increment in 
internal resistance among the life of a dc-battery. 

[Drawing 5] It is the partial expansion top view showing other examples of a life terminal display of a dc- 
battery. 

[Drawing 6] It is the partial expansion top view showing the example of further others of the life terminal 
display of a dc-battery. 

[Drawing 7] The partial expansion top view in which the partial expansion top view in which the partial 
expansion top view in which (a) shows the example of further others of the life terminal display of a dc- 
battery, and (b) show the example of further others of the life terminal display of a dc-battery, and (c) 
show the example of further others of the life terminal display of a dc-battery, and (d) are the partial 
expansion top views showing the example of further others of the life terminal display of a dc-battery. 
[Description of Notations] 

10 ... a dc-battery 

11 12 .. Motor 

13, 14, 15 .. A hour hand, the minute hand, the second hand 

1 6 ... the date indicator panel 

1 7 ... an aperture 

1 8 ... a clock front face 

19 ... the connection between a motor 11 and a needle 

20 ... the connection between a motor 12 and the date indicator panel 16 

21 ... the Quartz oscillator 

22 ... a microprocessor 

23 ... an armature-voltage control circuit 

24 ... a comparator 

25 ... specially — a circuit 

26 27 .. Resistor 

28 ... a common terminal 
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29 ... the input section of plus 

30 ... the input section of minus 

31 ... the output section 

40 ... the date 

41 ... striping 

50 ... the curve of an electrical potential difference 

51 ... the curve of internal resistance 

52 ... an aperture 

53 ... a dot mark 

60 ... the 1st rectangle mark 

61 ... the 2nd rectangle mark 

62 ... the 3rd rectangle mark 

UP ... Electrical potential difference 

Ri ... Internal resistance 

t .... time amount 

**t1 .. Spacing of time amount 



[Translation done.] 
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